This paper analyses the determinants of the size of the informal economy using crosscountry regressions. Two sets of global data using indirect estimation techniques and the perception of business leaders for 109 countries as well as a regional set for Latin America based on direct data are used to estimate the size of the informal economies. Indirect estimation techniques arrive at higher estimates of the size of the informal economy than the perceptions of business leaders because they include not only the (fundamentally legal) activities of the informal sector, but also those activities which are illegal per se. Both kinds of estimate show strong regional differences in the size of the informal economies. Regressions on a set of indicators covering the intensity of regulations, taxes and the cost of establishing a business reveal that the intensity of labour regulations seems to be the most important factor in explaining the size of the informal economy in cross-country regressions using the rational behaviour approach. Socio-cultural indicators are only important in explaining the size of the informal economies in Latin America. Government efficiency is an important factor in explaining the size of the informal economy in world regressions. Regional regressions reveal that different aspects of governance dominate the relationship between government efficiency and the size of the informal economy in the different regions. Governments that seek to limit or decrease the size of the informal economy must therefore start from a country-specific analysis of the reasons why economic agents choose to conduct their business in the informal sector.
Introduction
Most of the literature on the informal economy in the past has focused on industrialised countries. In general the findings point to an increasing share of the informal economy in the industrialised economies, supposedly due to increasing taxes and regulations during most of the post war period.
1 A lack of estimations has limited and continues to limit time series analysis to a small set of countries.
For policy makers, information on the size of the informal economy and its possible causes is of considerable importance. For example, in some industrialised countries the observed trend towards ever-increasing unemployment rates could be due to an increasing number of people working in the underground economy. If this were the case, conventional employment policies cannot be expected to increase measured employment in the formal sector or at least not in the same way as would be the case without people working in the clandestine economy.
Or, if the size of the underground economy is related to overall tax rates, tax increases may not have the expected results, but only increase the size of the informal economy and so reduce the tax base and tax receipts. In countries or regions with a large informal sector the effective management of the economy by the state may be undermined.
When the economic consequences of the informal sector are discussed, two types of comparisons are used, though sometimes it is not made clear which type is being applied.
Some compare an economy that has a significant informal sector with an economy where the informal sector has vanished without having been transferred to the formal economy. The overall economy is then smaller than before. It is not surprising that in this kind of comparison the informal economy is beneficial for growth. This is the kind of comparison used when it is stated that a positive side-effect of the informal economy is "...that over 66 percent of earnings in the shadow economy are immediately spent in the official sector" (Schneider and Ernste, 2000, p.89) .
A second way to assess the consequences of the informal sector is to compare an economy that has a large informal sector with one of the same overall size, but where the shadow economy is smaller. In many respects, a large informal economy is not beneficial for growth when compared with a situation where the shadow economy is formalised. For example, 1 For a recent survey see Schneider and Ernste.
while people working in the hidden economy benefit from public infrastructure, such as streets, they do not contribute to its financing. Reducing the size of the informal sector could lead to a broader tax base and thus open up the possibility of lowering overall tax rates or improving public services; both may be considered positive outcomes that could improve the growth prospects of the economy in question.
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Some authors nevertheless stress that a large informal economy may not be bad for economic development, because within this sector particularly dynamic entrepreneurs can develop markets without the hindrance of bureaucratic regulations, and maybe these businesses will later become part of the formal economy (Soto, Fleming p.396) . This reasoning has been applied mainly to developing and transition countries with especially high levels of bureaucracy and poor overall governance. It is implicitly assumed that because of the inferior quality of the institutional environment, activities carried out in the shadow economy could not be transferred to the formal sector.
Nevertheless, in many developing countries the informal sector is considered a hindrance for economic growth and improving economic policies. The prevailing economic philosophy today requires that governments should provide sufficient services -especially in the education and health sectors -in order to create pro-poor growth, without relying too strongly on debt financing. Consequently, many (developing) countries focus on increasing tax
receipts. This is difficult if a large informal economy exists. Diminishing the informal economy, expanding the tax base and thus increasing tax income is the virtuous circle many governments in developing countries are looking for. For economic policy makers it is therefore important to know the size of the informal economy and to what extent it may be affected by economic policy variables.
Various papers using cross -country comparisons in the past tried to assess the relative importance of policy variables in explaining the size of the informal sector (for example Simon Johnson, 1998; Eric Friedman et al. 2000) with more limited data sets. This paper tries to assess the influence of a number of policy variables using a data set for 109 countries from different regions. This more complete data set allows for the analysis of regional factors. And new estimates of the informal sectors in developing countries and new data from the World Bank on policy and governance variables allow for a much more comprehensive investigation of the influence of different policies on the size of the informal sector than before.
Types and definitions of activities within the hidden economy
Not all activities within a hidden economy may be transferred to the formal sector, for example activities connected with illegal drugs. Table 1 provides a taxonomy of activities related to the hidden economy. Analysis of the influence of policy variables on the size of the informal economy focuses on activities which are hidden in order to evade taxes or other regulations (labour standards, business start-up regulations etc.), but which are not illegal per se. In other words, no change in tax or regulatory policy would bring the illegal activities mentioned in Table 1 to the surface; the policy goal here is to make them vanish. Also, commonplace legal non-market economic activities like self-help or neighbourly help are not generally the objective of policy actions either. A policy which aims at broadening the tax base mainly tackles the tax-evading clandestine practise of otherwise legal economic activities as described in Table 1 . While this taxonomy of hidden economic activities may be applied to all types of economies, reality in many developing countries differs from that in industrialised countries. To a certain extent, for example, legal non-reported activity in some of the developing countries may not necessarily be the product of conscious choices by the economic agents involved, but of illiteracy or a remote geographic location that make compliance with tax rules or other regulations very difficult, even if these legal requirements are known to the economic agents, which is not always the case. In some countries this leads to a perception that there is a traditional low productivity sector, where compliance with the rules is quite difficult or even impossible, and a so-called modern sector, where the rules should be applied. People working in the traditional sector may be less well educated than people working in the modern sector or may be members of ethnic minorities. The reasoning here is that changes in the rulesregarding for example lower tax rates -would have little or no influence on the size of the so defined (traditional) informal sector.
This approach differs from the so-called rational behaviour approach, where it is assumed that economic agents choose between the formal and informal sectors according to their respective costs and benefits. Costs of working in the formal sector consist of the burden of complying with regulations and taxes, while benefits are derived from the effective legal system -for example with regard to the enforcement of contracts. The theory of rational behaviour for explaining the size of the informal economy focuses in general on the disincentives for participating in the formal sector. These disincentives may be taxes, social security contributions, labour laws, or the red tape and costs of formalising an economic activity. Various studies claim there is a positive correlation between the level of marginal tax rates and the intensity of regulation on the one hand, and the relative size of the informal economy on the other (for example Loayza 1997) . A typical company operating in the informal economy does not pay taxes, does not comply with existing labour regulations and is not legally established. Therefore it can be expected that the informal economy represents a high percentage of total economic activity in countries where tax rates, labour regulation intensity and business formalisation costs are high as well. However, an approach that only focuses on the disincentives of participating in the formal economy neglects that there are also advantages of participating in the formal sector, primarily with regard to legal protection for the economic activity in question. This covers the ability to conclude legally enforceable agreements with suppliers and customers, but also includes access to new or lower-cost sources of financing. Such legal protection is worth more in an environment where it is effective without having to pay extra money for it -for example because of widespread corruption. In economies with a strong legal system, therefore, the size of the informal economy should be smaller than in economies with weak rule of law.
Throughout this paper the expressions informal economy or informal sector are used for legal activities conducted in such a way as to evade taxes or other regulations. Non-market or illegal activities are not the subject of this investigation. The expression "hidden economy" includes per se illegal activities and legal activities conducted in such a way as to evade taxes or other regulations. The hidden economy therefore is larger than the informal economy.
Measuring the informal sector
Most of the existing methods for assessing the size of the hidden economy focus on the informal sector, but not all are suitable for differentiating between different types of activities within the hidden economy. Three different approaches for measuring the size of the hidden economy may be distinguished: indirect estimation methods, direct estimation methods and the perceptions of informed economic agents.
Indirect estimation methods are the most widely used approach for estimating the extent of the hidden economy. Empirical investigations based on electricity consumption (for example Lizzeri, Portes) assume that electricity consumption is a good indicator for overall economic activity. An observed difference between GDP growth and that of electricity consumption is then attributed to an increase in the size of the hidden economy. This approach cannot of course distinguish between electricity consumption in the informal sector and that in a per se illegal activity such as the processing of coca to make cocaine for example.
The currency demand approach (for example Cagan 1958 , Tanzi 1983 ) assumes that shadow transactions are undertaken in the form of cash payments, therefore increasing the demand for money. An excessive increase in currency is then attributed to growth of the informal economy. Estimates of the extent of the informal economy derived by this approach assume that the entire hidden economy is a consequence of tax evasion, again not distinguishing between different activities within the hidden economy.
MIMIC (multiple indicators, multiple causes) models apply a factor analytic approach that is used to measure the underground economy as an unobserved variable over time. Indicators for the underground economy usually include monetary indicators and labour participation rates Another way of estimating the informal economy consists of asking for the perceptions of well-informed persons. The World Economic Forum for example asks in its poll of business leaders for the size of the "unofficial or unregistered" part of economic activity in a country, aiming at the informal sector and not at illegal activities (WEF). Because these estimates should not include illegal activities, their results should be lower than those of the indirect estimation techniques mentioned above.
Hypothesis
The rational behaviour hypothesis for the explanation of the size of the informal economy implies that factors affecting the comparative costs (or benefits) of economic activities in the informal sector (compared to activities in the formal sector) would bear upon the relative size of the informal economy. The costs of economic activities within the formal sector (as compared to the informal sector) consist of the costs of regulation by the state. The comparative costs of an enterprise working in the formal part of the economy compared to one working in the informal part may be divided into initial registration and ongoing compliance costs.
The monetary cost and the time necessary for commercial registration 4 vary substantially between different economies. In some of the developing countries these costs are quite high compared to per capita income, and the registration process may be extremely protracted and burdensome. Chart 1 shows the distribution of the cost of commercial registration (SBC, per cent of GNI per capita) and the duration of the registration process (SBD, days). These two dimensions of the commercial registration process do not seem to be strongly correlated. 4 Operational permits and licenses, which are normally required by the municipalities and are primarily an initial obligation, may reperesent an important part of the costs and duration of the business registration process. The cost and duration of general permits and licenses are here included in the cost and duration of commercial registration (SBC, SBD). Activity-specific permits and licenses are of course not included and could be analysed in a sector-specific comparison. Evasion of taxes, operating a business without due registration, and non-compliance with labour regulation of course constitute illegal behaviour and detection may result in penalties or even the closing of the respective business. These are costs that enterprises working in the informal part of the economy may eventually have to pay; the probability of payment is assumed to depend on overall government effectiveness.
As already mentioned, the advantages of working in the formal part of the economy consist, inter alia, of the • ability to conclude legally enforceable agreements with suppliers and customers,
• access to trade fairs and export opportunities,
• access to new or lower-cost sources of financing,
• ability to limit personal liability, and
• access to government support programmes.
The value of these advantages depends on the effectiveness of the rule of law in a country. If, because of a badly functioning legal system, agreements with suppliers and customers are not really enforceable anyway, the incentive to remain in the formal economy is low.
New economic agents therefore choose to work in the informal part of the economy if t=∞ t=∞
PD=f (GE)
The following abbreviations are used in this context: IE = % informal economy of GNI SBC = starting business cost SBD = starting business duration (days) OC = opportunity cost of starting business duration per day TAX = taxes COLR= cost of labour regulation PD = probability of detection per year PEN = penalty in case of detection ADV = advantage of working in the formal sector GE = government effectiveness ROL = rule of law i = real interest rate
The proportion of economic activity in the informal economy is therefore expected to be higher with increasing SBC, SBD, TAX , SSC , COLR and decreasing GE, ROL and PEN.
PEN, OC and i are assumed to be equal throughout the country sample. This gives the following equation for estimation:
(1) ie = β 0 + β 1 SBC + β 2 SBD + β 3 TAX + β 4 COLR + β 5 GE + β 6 ROL+ε whereby it would be expected:
Equation (1) Table 2 ). These regional differences may partly reflect differences in economic development. Maybe developed countries can contain their informal economies better than less developed ones, because the so-called traditional sector is negligible. Or regional differences could reflect the overall efficiency of governments in the enforcement of regulations and criminal law, which for historical and cultural reasons may differ from region to region.
The discussion of the possible influence of socio-cultural and regional factors leads to the inclusion of the aforementioned variables in the regression estimation:
(2) ie = β 0 + β 1 SBC + β 2 SBD + β 3 TAX + β 4 COLR + β 5 GE + β 6 ROL + β 7 EU + β 8 GDPPC + β 9 AS + β 10 TR + β 11 LA + β 12 IC + ε β 1, β 2, β 3 , β 4 > 0, β 5, β 6, β 7, β 8 <0
The data
As far as estimations of hidden economies are concerned, the most complete set of international data available using indirect estimation techniques is that presented by Schneider (Schneider, 2002) . He reports estimates for 109 countries, based mainly on the demand for money approach. This data is also used in this study (IE) . With regard to the perception method, the World Economic Forum for example -aiming at the informal sector and not at illegal activities -asks in its poll of business leaders in 102 countries "What percentage of business in your country would you guess are is unofficial or unregistered?" (Sala-i-Martin 2004) . This is referred to in this paper as the perception index.
Data collated by the Economic Commission for Latin America and the Caribbean (ECLAC)
regarding the urban population employed in low productivity sectors in Latin America is used for Latin American regional regressions to reflect the size of informal economy in this region (this data is called here SI). Data is derived from direct estimation techniques (household surveys). This measure draws on the discussion of "traditional" and "modern" sectors in these
countries. Detailed country analysis shows that in general this sector is composed of family enterprises which avoid the legal requirements of regulations for employees and do not pay taxes or are part of special tax regimes (for example Krakowski 2004 ).
Chart 3 compares Schneider's data for the hidden economy (IE) with the WEF data on the perception of the informal economy (IEPER). As expected, the IE data (mean=31.60) is significantly higher than the IEPER data (mean=23.47, common sample). American environment take place within a special tax regime and are subject to much lower taxes than the higher productivity activities in the conventional tax regime. The numbers reflect shares of total employment and thus do not measure any percentage of GDP, as do the IE and IEPER indicators. As the data for SI derived from household survey data are defined as low productivity activities, the share of employment is obviously higher than the share of GDP represented by these activities. Therefore estimates for IE and IEPER should be lower than SI estimates.
Chart 4: Estimates of the informal economy for 17 Latin American countries (%)
The difference between the estimates made by the indirect and the perception approaches are greatest in Panama. It is not surprising that, in an off-shore centre with significant money laundering activities, the demand for money technique used for estimating IE mainly reflects other factors than the informal economy, thus highlighting the problems of this estimation procedure. A set of governance indicators is included in order to estimate the gain achieved through formalisation. Here the Kaufmann-Kraay-Zoido-Lobatón dataset is used. They provide data for 160 countries on "Voice and Accountability", "Political Stability", "Government
Effectiveness", "Regulatory Quality", "Rule of Law" and "Control of Corruption", derived from several surveys.
• "Voice and Accountability" (VA) includes a number of indicators measuring various aspects of the political process, civil liberties and political rights.
• "Political Stability" (PS) combines several indicators which measure perceptions of the likelihood that the government in power will be destabilised or overthrown by possibly unconstitutional and/or violent means, including terrorism.
• "Government Effectiveness" (GE) combines perceptions of the quality of public service provision, the quality of the bureaucracy, the competence of civil servants, the independence of the civil service from political pressures, and the credibility of the government's commitment to policies into a single grouping.
• "Regulatory Quality" (RQ) includes measures of the incidence of market-unfriendly policies such as price controls or inadequate bank supervision, as well as perceptions of the burdens imposed by excessive regulation in areas such as foreign trade and business development.
• "Rule of Law" (ROL) includes several indicators which measure the extent to which agents have confidence in and abide by the rules of society. These include perceptions of the incidence of both violent and non-violent crime, the effectiveness and predictability of the judiciary, and the enforceability of contracts.
• "Control of Corruption" (COC) measures perceptions of corruption, conventionally defined as the "exercise of public power for private gain" model (Kaufmann, Kraay, Zoido-Lobatón 2002, p. 8-9 ).
The data is aggregated using an unobserved components model (Kaufmann, Kraay, ZoidoLobatón 1999) 6 .
Estimation results

Estimates for determinants of the size of the informal economy
As the share of the informal economy is a fraction, a log-odds function is used for estimation (Kennedy 2003, p. 124) . Of the governance variables, which are strongly correlated, only government effectiveness is included in the regressions. Independent variables with the exception of the regional ones are scaled to multiples of standard deviations. This results in the following equation for estimation:
(3) ln(ie/1-ie) = β 0 + β 1 sbc + β 2 sbd + β 3 fbhe + β 4 lab + β 5 ge + β 6 eu + β 7...10 REGIONS + ε β 1, β 2, β 3 , β 4 > 0, β 5, β 6 <0
In some of the estimations GNP per capita is included as an additional control variable.
The results of the regressions in table 3 show that labour regulations significantly influence the size of the hidden economy; in all regressions the influence is significant at the 1% level with the expected (positive) sign: i.e. higher inflexibility in labour regulations is associated with a larger hidden economy. A strongly significant influence is also shown with regard to the index for government effectiveness; in other words more efficient government reduces the relative size of the hidden economy. This may occur through a better rule of law, thus increasing the advantages of working in the formal sector, and/or a higher probability of detection for enterprises working in the hidden economy. The variable for duration of starting a business shows a significant influence on the size of the informal economy, but the wrong sign. Adjusted R-squared 0.631988 0.685871 0.698989 t statistics in parenthesis ***=significant at the 1% level; **= significant at the 5% level; *= significant at the 10% level.
The tax rate variable (FBHE) is highly significant in all regressions, but does not show the expected sign as it appears that higher taxes lead to a smaller hidden economy. This of course is counter-intuitive. A negative sign for a tax rates variable was also found in a paper by Johnson et al. (1998) , using a much smaller sample of informal economy estimates, based on averaged results from different researchers. They argue that the application of the rules is more important than the official tax rates and use an alternative measure for the tax system, which reflects economic agents' perception of how the tax system works.
7 They argue that with a "good" tax system marginal tax rates are not of much importance for the size of the informal economy. It is hard to follow this reasoning; it should be expected that among two countries with similarly "good" tax systems the one with lower marginal tax rates would have a smaller informal sector than the one with higher marginal tax rates, and not the other way round. If a variable (ETS, expected sign negative) as a measure of the efficiency of the tax system is included in the regressions here, it again shows the wrong sign and is not significant. Controlling for GNP per capita reveals that the tax rate index does not only reflect the differences in per capita income, even if higher tax rates are often found in industrialised countries. Also, the tax rate indicator is still significant with the wrong sign if regional differences are taken into account. The data points to the conclusion that in a crosscountry comparison different tax rates are compatible with identical sizes of the informal economy. This is not to say that the informal economy in a given country may not grow in size if taxes increase; this is just not an important indicator in cross-country comparisons.
Maybe the omission of variables such as "tax morality" for example is responsible for this result.
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It may also be that the causal relationship does not run from marginal tax rates to the size of the informal sector, but the other way around. Let's suppose that informal economies do not mainly reflect regulatory policies, but exist for other reasons, which are for now assumed to be exogenous. A large informal economy may thus describe a situation where comparative costs for not complying with overall regulation are small, and governments cannot increase rates in the formal sector without increasing the informal sector substantially. This may explain a negative relationship between both variables and imply that unknown factors are not included in the analysis.
Chart 5: Taxes and the size of the informal economy
Direct estimates of the informal sector: The case of Latin America
In Table 4 
Pronounced regional differences
The regression estimates in Table 2 indicated the importance of the regions in explaining the size of the informal economy. It may be assumed that the relationship between independent variables and the size of the informal economy varies from region to region. Therefore a set of regional regressions is calculated. The results are shown in Table 5 . The results indicate that the effectiveness of government shows the right sign in all the regions, but is significant only in the industrialised and the transition countries. Labour regulation is significant only in the industrialised countries, whereas ethnic uniformity seems to be of no importance in any region. The small number of observations in each region of course is a limit for this analysis
Other indicators representing aspects of "good governance" are included in the analysis of the determinants of the size of informal economies in the regional analysis in order to detect regional differences in the importance of aspects of governance (Voice and Accountability Indicator, Political Stability Indicator, Government Effectiveness Indicator, Regulatory
Quality Indicator, Rule of Law Indicator, Control of Corruption Indicator). 9 Three of these indicators can be expected to be directly linked to the importance of the hidden economy. As already mentioned above, a good rule of law (ROL), including strong property rights, increases the advantages of producing in the formal sector of the economy. Furthermore, an effective government (GE), including effective application of the tax and regulatory procedures, should help to keep down the size of the informal economy. Good regulatory quality (RQ) should limit the incentives for leaving the formal economy.
If GE in the regional regressions of Table 3 is substituted for other government indicators, GE shows the highest (absolute) t-statistics in most of the regressions with the exception of the transition countries, where control of corruption seems to be more important. In these countries corruption is widespread and facilitates working in the informal sector substantially.
Regional regressions with the perception index as dependent variable could not be calculated because sample sizes are very small.
Conclusions
The comparison of a large set of estimates for informal economies using indirect estimation techniques and an large set of data regarding the perceptions of the size of informal economies reveals that the distribution of the size of the informal economy in both sets is similar, but the mean estimates of the indirect estimation method are substantially larger. The difference may be explained by the fact that the indirect estimation methods are unable to distinguish between different types of activities within the shadow economy and include activities resulting from criminal behaviour as well as per se legal activities carried out in such a way as to evade taxes or regulatory requirements.
The rational behaviour approach for analysing the determinants of the informal economy explains its size by the relative costs and benefits of conducting economic activities in the formal (or informal) sector. Some of the findings of time series analysis of the determinants of the size of the informal economy could not be reproduced in this cross-country analysis with a large international sample. Different levels of tax rates in particular seem to be compatible with similar sizes of the informal economy, whereas the degree of labour market regulation explains a significant part of the differences between the informal economies around the world. The costs of starting a business do not seem to be especially important in explaining the informal economies; it is not significant in any of the regional or world regressions. As far as the benefits of conducting business in a formal sector are concerned, indicators of good governance, especially an effective government are important. The regional analysis reveals pronounced differences; in Latin America, Asia, and Africa this indicator is not significant.
The relative importance of indicators reflecting the rational behaviour approach and sociocultural indicators differs from region to region. In Latin America in particular, the relative size of the indigenous population is important in explaining the size of the informal economy.
However, the regional analysis also reveals that those aspects of good governance which are important in containing the size of the informal economy differ from region to region. In transition countries control of corruption is more important than government effectiveness.
The size of the informal economy varies from region to region. In the world regression, regional dummies reveal strong regional differences, which cannot be explained by ethnic or regional diversity. This points to the fact that behavioural differences and/or traditions (for example colonial past) are important and that the pure rational behaviour approach is not sufficient for explaining the size of the informal economy. The government indicators do not capture these differences fully.
Governments that seek to limit or decrease the size of the informal economy must therefore start from a country-specific analysis of the reasons why economic agents choose to conduct their business in the informal sector. It seems that lowering the costs of starting a formal business and streamlining labour regulation in general terms is advisable, especially if the factors that make the application of these rules more difficult for less well educated people and ethnic minorities are taken into account. Tax rates are probably important in a countryspecific analysis, but in many cases actions aimed at improving the functionality of the legal system and the containment of corruption are very important as well.
